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The Navier-Stokes equations probably are the most crucial governing equations
in computational fluid dynamics, and a lot of numerical methods have been developed
for the numerical solution of these equations. This article is focusing on investigation
of some commonly used time stepping methods for the compressible Navier-Stokes
equations in terms of stability and computational complexity, and looking for actual
improvement according to the underlying computational problems of different nature.
More precisely, the outline of the paper is as follows:
Firstly, we give a brief introduction to the basics and backgrounds of the governing
equations of computational fluid dynamics. Then, we carry out a detailed investigation
and comparison of two schemes: LU-SGS and SIMPLE-TS. It is known that LU-SGS is
one of most popular numerical methods for the compressible Navier-Stokes equations,
and it is competitive in terms of the storage and stability. One of the main focuses of
the paper is the deep investigation of stability, accuracy, and computational complexity
of LU-SGS, and present some numerical examples support the analysis. Finally we
apply LU-SGS to simulate some real problems and compare LU-SGS with some other
time stepping methods. The obtained numerical results confirm our theoretical analysis.

























































































































∙ 𝑢, 𝑣, 𝑤: 流体的速度场分量，分别表示流体在笛卡尔坐标系下三个方向的速度，
若写成紧凑的向量形式，常用u表示速度场，即u = (𝑢, 𝑣, 𝑤)𝑇
∙ 𝑝: 流场的压力
∙ 𝑇 : 流场的温度




∙ 𝜇, 𝜆: 分别称为第一和第二粘性系数
∙ 𝜏 : 粘性应力张量，定义为𝜏 = 2𝜇𝑆 + 𝜆(∇ · u)ℐ，其中𝑆 = 1
2
[∇u+ (∇u)𝑇 ]
∙ q: 代表热通量，根据傅里叶定律有q = −𝜅∇𝑇

























































































































































































+ 𝑢𝜏𝑖1 + 𝑣𝜏𝑖2 + 𝑤𝜏𝑖3
⎞⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎟⎠
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∇ · u), 𝑖 = 𝑗.
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